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BHLTTLG3I
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Group Work Questions:
A. Step back for a moment. In your group’s own words, explain the following ideas:
Gravitational energy: THE MgveNENT DUE T Tie AMPACNON  BETweeN 2 THN 05
Thermal energy: Trie TNovEMENST  CAVSER BBY HEAT
Chemical energy: TV EN%\( USED R B ELeeERY BoNDS+ T BETAK _IBOI’\J-D(
Buoyancy: TYg RISE AND FAUL OF MATEXHALS DLE T° 77-{7511:: ?ZE-L/H'TU&; B
Lithosphere:Tire, upPeR PART OF THEEMRI INCLUPING T Cll] vomer
Asthenosphere: THE TABTUNDRE THE LITHOSPHEEE, (OUSISTS  ¢F ROCKS thgr  cruse

Why Melting Occurs at Subduction Zones: ASTH. MECIS DUE Tt COMPasMOn, jl;»a'*\’_P_X_ Moy
W /7 WIATRER. 1N THE CRUST LBAVES e CRUST + RIS& T mzLr Tt ASTH,

" MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

't MELCTING

B. When magma rises through the crust, the magma cools and the crust gets hotter as o
heat is transferred from the magma to the crust. Explain what happens to density =~ CRUST Becor
during this process and how it will affect a magma rising through the crust; (LSS e Sk,

Magmacooling:Moﬁ,ES M ORE _DTCT\\’S%[ SETES /:{*ND
HARDENS

Crust warming: BeCOIMES (TS DpSE, s, RSES U W Y
A CINA, CREATES TNEW CRUST ()

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences, would
the buoyant force on a basaltic magma be greater in the ocean crust or the continental
crust? Explain your reasoning.
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ISP203A — Global Change

Buoyancy

Part 2. Group Work

In Table C, align the driving energies that correspond with the hot air balloon and the
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain
how the hot air balloon and magma are different in Table D.

Table C. Comparing Hot Air Balloon and Magma

Hot Air Balloon Magma Driving Energy
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Seloc Energy (Tharmon)

Describe specific factors that affect density and buoyancy for the hot air balloon system

and the magma system.
Table D. Differences Between Hot Air Balloon and Magma

Hot Air Balloon

Difference

Magma

Bar T&*\'\Qc{w\-\/‘vﬁ

of balloon/magma
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Group Work Questions:
A. Step back for a moment. In your group’s own words, explain the following ideas:

Gravitational energy: PAEZErigdr THe oty Puauifg) THINGS TD THECLNTer 0¥ eneTH
Thermal energy: THe ENEREY CAUSED BY THEMOVEMENT OF PART ( LES
Chemical energy: ™ Change in anotecse (es SToRedD % Boabe
Buoyancy: Rising, OR FACLING o= phreming s DUE TD TheiR. DenSh
Lithosphere: Corb, BRITIE LAYER. oF Ro¢ k. '
Asthenosphere: wi-RIMER. , BENbABLE LAYER. WHERE MELTIMG 00CURS
Why Melting Occurs at Subduction Zones: Temperature CoLder.
Compesition Cacises mething <hoousy water b?fn‘ug ADDED
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling: As mngma conls H becomes more ense, causing
MASra o RILSE Shower ‘—iﬂa_ﬂ /f H et e Pegien MORL.,

Crust warming: Ag e Crugt werms fF Decomes g 1LsS pinge
ond 1ises o the Hop.

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences, would
the buoyant force on a basaltic magma be greater in the ocean crust or the continental
crust? Explain your reasoning. |
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ISP203A — Global Change Student IDs of Mr:?bers Present:

Buoyancy A’ 2‘00&4{0 R AT
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Group Work Questions:

A. Step back for a moment. In your group’s own words, explain the following ideas:

Gravitational energy: Ob)CCA‘S MOV mfﬁ feomy g R o \owe LWVarms.
Thermal energy: obsmu,; mam‘w clul Yo & ﬂ&ﬂ%é’, i TUY}P. |
Chemical energy: ObBQ)(jS Cha ma dve {0 . Chﬁw\aj; TAY CDW&S\T%G’&

Buoyancy:1h. foRCE that © 4G Uett o e SURPGUNdila envirm. !i’d’&f/ﬁ(@
Lithosphere: {py \agep of He €0eth ’ﬂw i§ coid < lays antop of i

Asthenosphere: {y o mf ¢ bendaple 4 Weem - aSthen &S’Pm
Why Melting Occurs at Subduction Zones:

QOMNposi t10nay | Chang dug 1o G;ddlﬁ WateR.

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS\BEFORE MOVING ON!

B. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling:

dengity witl N and mogma Riso SIOWR , oy 1t
WL Continue to pise bl (1 10 kel denge
i e Crust

Crust warming:

dencity Will \/\l\fh mcm@mﬁ HINES, Ut The
ma%»fm will il Rise \oon N E«Q&’S dente

*’.
C. Ocean crust\‘;pnse an cggf%%:ied fm&ﬂy fi % it, while continental crust is lower
in density and composed mostly of granite. Considering the density differences, would
the buoyant force on a basaltic magma be greater in the ocean crust or the continental

crust? Explain your reasoning.
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ISP203A — Global Change
Buoyancy

Part 2. Group Work
In Table C, align the driving energies that correspond with the hot air balloon and the

magma. Not all aspects of the hot air balloon wilt necessarily align with magma. Explaln
how the hot air balloon and magma are different in Table D.

Table C. Comparing Hot Air Balloon and Magma

Hot Air Balloon Magma Driving Energy
Werer odded o )
Gas flame hot pocks 'H(W}n aA

Differences in air | diffepence, i coid
inside and outside | ((AhoSPnire 2 NOF 2580 OV AN EL Y
the balloon rvg:mama fheenat (b (b
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vy Sehdifies
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Balloon floating

QL{ uil (et vy

Outside air heating
up during the day

Describe specific factors that affect density and buoyancy for the hot air ballocon system
and the magma system.
Table D. Differences Between Hot Air Balloon and Magma

Hot Air Balloon Difference Magma
g v | Factors irhpacting density A
ﬂ/\ ¢RI L of balloon/magma Qh&ﬂ%ﬂnq

Composiiton
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Factors impacting
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GROUP # 1)
ISP203A — Global Change Student IDs of Members Present:

Buoyancy W« L\?DLQWQ‘BBZD

Group Work Questions:
A. Step back for a moment. In your group’s own words, explain the following ideas:

Gravitational energy: WE.G, ¥ P(O goces RJ(CC n G ‘m COCUL-

Thermal energy: NEEH H O XOO0Ces NECH.
Chemical energy: N&E\ )rY‘CﬁCP(GO'Y‘LB £SO COMD .

Buoyancy: T Cov Yo A0 OF 8.
Lithosphere: The> 301l (Yoot oF +C BCth
Asthenosphere: TNE 0LA, JQ\— ool Otust OF W ey

Why Melting Occurs at Subduction Zones: \Hoe-COLSE of Jr\ne coongsition

£ Yoy 000D U4
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE NOVING ON!

B. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explaln what happens to density
during this process and how it will affect a magma rising through the crust:

Magma coollng WQ \D CCO\\ ‘\‘\j ROCOES
woien usll 1w O e r\ow\g **n(mg\
(OB CRCGR T Lo 25@\\ 0R).

Crust warmmgmiﬁf\ﬁ NITHEIVEIES _\Y,C OErs: \m\\
(rerense 00E T e NIopee e 1\!\10\Ur\ -
e N0 \[\& 39»\* S YOx Q(BQJ’ 0{,3@\\@\
OO, S

C. Ecean crust is _,dense and composed mostly of basalt, while continental crust is_lower
in density and composed mostly of granite. Considering the density differences, would
the buoyant force on a basaltic magma be greater in the ocean crust or the continental

crust? Explain your reasoning. 1'.\. WELIO DL Q0R( \N Jf‘(‘ﬁ N
CrUBt betouse of s coengesinen ot Py Goeesic, Cause

i tores L Mo w s 100085 @35 Voo, KON
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ISP203A — Global Change

Buoyancy

Part 2. Group Work

In Table C, align the driving energies that correspond with the hot air balloon and the
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain

, &\{wq I
L2y O RS

how the hot air balloon and magma are different in Table D.

Table C. Comparing Hot Air Balloon and Magma

Hot Air Balloon Magma Driving Energy
Gas flame oY 100G 1o INGERYAUL &S
‘Di'f(fjerenc:jes i? g(njr P\T—‘rs N Qd“?m’f
inside and outside \%Y[:sspr\c(e .
the balloon AOOCNNC ) W‘W\C@, NN
Balloon rising , . )
NG Risic0, | CYOMIOSR N
Balloon floati N\%% Ok o
Froonoatid e s 100 ROt oLIeN
Outside air heating DQW\‘Q NS
up during the day m‘\%\(m\'\u RNV lW/M

Describe specific factors that affect density and buoyancy for the hot air balloon system

and the magma system.
Table D. Differences Between Hot Air Balloon and Magma

Hot Air Balloon

Difference

Magma

Trarnncde

of balloon/magma

Factors impacting density
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Factors impacting
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GROUP# *
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Buoyancy A #0855 707
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Group Work Questions:

A. Step back for a moment. In your group’s own words, explain the foliowing ideas:

Gravitational energy: Petaru enwrgy s 4 gaunty

Thermal energy: fmere Cnryy of srOsTAnY “E aform S L sele ceies

Chemical energy: {:7”1._’44_1&” of a4 Chtaaqieal Svhstauce 1w wnov8e Winsh, mction Twovsl o waum.

B . et
uoyancy. levdemey 1 TCnwdin a4 fopg [ q hgerek ef ree g, e 9v gas,

Lithosphere: ceicr sofid (i oF hu om

ASHNENOSPhere: feasr rigiq porrom vf fe wenric, Bl fetsily dliriraed tanzer,
Why Melting Occurs at Subduction Zones: Th. novenc
he o+ Ifg./.} heat o HAamn tle + ch{’bﬂcﬂ‘vg letaty , Cnvics Fro  Suis Lave i< o ploats = v,

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

ol TVICHOIn e Fatice placs (evse aat

B. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling: Megma (eeicvry Carses F fo 5t coma  jess atinSe  Sutlive

/7
fy e gl

Crustwarming: 7l cve/ worni' ;g e e 8 fre Faegina  Fo (vices se dn fee e

alfs maieicy IF amem  demg@, T2d il Canye Tl Rsgety S el 4 gue AFvedt
” nlredly

g:‘ga-li- frosgh F2a  ope 5 c/eaf-r-rg & vel EFgo.

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences, would
the buoyant force on a basaltic magma be greater in the ocean crust or the continental
crust? Explain your reasoning.
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ISP203A — Global Change
Buoyancy

Part 2. Group Work
In Table C, align the driving energies that correspond with the hot air balloon and the

magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain
how the hot air balloon and magma are different in Table D.

Table C. Comparing Hot Air Balloon and Magma

Hot Air Balloon Magma Driving Energy

Gas flame e €5 ren ometas orand lhaemeat Brrge

Differences in air [P &erevee s ia dre cotet A 5)99 i e ibe da e to
<

inside and outside |V'*v=Spixre + e bor o
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. AAEST Hoie 330
Balloon rising 7 7 gmui Frea gy €W97

Mogea  Seilet) Hed ad

Balloon floating Seap 5 ‘_{5\“\7 WX

ECE S i(.‘_b\oﬁ’om" Verdhoy

Outside air heatin A
g Crrtinambs | asphon
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Describe specific factors that affect density and buoyancy for the hot air balloon system
and the magma system.
Table D. Differences Between Hot Air Balloon and Magma

Hot Air Balloon Difference Magma

Factors impacting density

Heeef of balloon/magma feat
Factors impacting
buoyancy Pensity

Peasity




GROUP#: {
ISP203A - Global Change Student IDs of Members Present:

Buoyancy AA3 70, Z5 1

Group Work Questions:
A. Step back for a moment. In your group's own words, explain the following ideas:
Gravitational energy: gt of  putl fowonds e £oavis Suatace

Thermal energy: dufseroncas i Fempoetiig Coutsies Chonaes
Chemical energy: < Comn gosifien ¢ dbjeets & haw it changes
Buoyancy: %\UQ»\}% Objeek o] Gt |

Lithosphere: Eoatis Suwdare TDp (ouqer. [xitte
Asthenosphere: ¢ a i E&piggﬁf, Lundt ea U}-@wﬁg‘mm : bondable

Why Melting Occurs at Subduction Zones: (et Likhaspiran e (5 o Hhe Mm”j f«, Lt
St WM OW e Ay hovt Hoo melt Ho Retks 5 Chosje  Conipasiiten

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma fo the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

ce whach untd

Magma cooling: JOVes Waging. S0 kst gely Mot ey |
Cong e Ch

A

., TS S 5 j b d ". .
%\Q’U\f\ Wil (DA ;-j Q(OC'Q&S) ot A QA @il 4
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hoe T Lrust Lldvamg Ahe ol w\“;‘blbw‘%j cleceaxrs

Crust warming: (A : ~gncl Prols
Uauas e wdame. £o RISe ot o fasfer. spgcl 0ot

Wruesa O o
. . ! H‘f‘i * 5 p 5 ! YU s 1 {Eul" ‘fﬁ'\‘: .
v V\i}‘{f AT S ‘:}%J' : 5:5 R ES B QS W1 e

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences, would
the buoyant force on a basaltic magma be greater in the ocean crust or the continental
crust? Explain your reasoning. ., uayowst Potte on ousagdic O uxmlfé,
- a0 oA 1C gal
be quaia n dg geeann COUSE cerawst Whe creaune basall
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ISP203A - Global Change
Buoyancy

Part 2. Group Work

In Table C, align the driving energies that correspond with the hot air balloon and the
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain
how the hot air balloon and magma are different in Table D.

Table C. Comparing Hot Air Balloon and Magma

Hot Air Balloon Magma Driving Energy
Wakn aeldad o
Gas flame — 0 YNATEEN
ho € rocle s M

Differences in air

inside and outside Cold Urhosghoy ¢ ol

the balloon et oo

Balloon rising TG WL € LSt «3 @m:\fﬁajﬁm_rxﬁ

oo, mo Selidifien
¢, STD(:@ E“i.&‘:u-g}

Balloon floating E_‘:%m (bl vy

Outside air heating | 0C€4-ntC Wthespisa

up during the day V%, Conhnéndad
{ 'xwﬁxﬁ‘lom.u

MO pnattin

Describe specific factors that affect density and buoyancy for the hot air balloon system
and the magma system.

Table D. Differences Between Hot Air Balloon and Magma

Hot Air Balloon Difference Magma

t/\eoi @C&{DWCED h@&:‘( % KGULS é1 93-( AL TR ol

m\ﬂ;\ol-? gou;i—g\c\e, Qé Factors impacting density p'u-\,i‘\
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Factors impacting
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Part 2. Group Work
In Table C, align the driving energies that correspond with the hot air balloon and the

magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain
how the hot air balloon and magma are different in Table D.

Table C. Comparing Hot Air Balloon and Magma

Hot Air Balloon Magma Driving Energy
g CUHES. W O T
Gas flame ‘ eyl
. hot™ :
.
ifferences in air ceanic LTho. .
inside and outside Ly Nt d\l(j(\“ “Th el
the balloon Vs OnHnn Ut The. o h{
Balloonrising | MOy y1SiNg %ravimhmol
s w&m Souid; Fies o
Balloon floating - XXX €4U] Li bYl unn
B StopS nsing q
Qutside air heating C .
up during the day XW Wlovy (Themned ) fl’te\‘“gvl

Describe specific factors that affect density and buoyancy for the hot air balloon system
and the magma system.
Table D. Differences Between Hot Air Balloon and Magma

Hot Air Balloon Difference Magma

TWPQ E'("L\'UFQ Factors impacting density m)m \C()S{rhbﬁ

of balloon/magma

N Factors impacti '
duoghy | R | duety
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Group Work Questions:
A. Step back for a moment. In your group’s own words, explain the following ideas:

Gravitational energy: 11,0\ bb‘fd‘? 1o ey

Thermal energy: € 76’p\,l J%‘(D!W\ WW(%%\QW' oF wndeces r Locules
Chemical energy:ﬂy\f@g due 4o e Stvucture | e O ‘f‘((jh—o <
Buoyancy: €quaA +0OTN wﬁifjmt ot Y ader flhe 0k LN
Lithosphere: pn(GL LP of Cristound ‘{\r\.(‘u’)ﬁﬁ

Asthenosphere: UOPeT WONTE 0F Bort |, polow Lithosphet

Why Melting Occurs at Subduction Zones: (00tr MXe s wilh, 1he. vimareds of Hae
OCQEM\ FlC’C’{ Cli'lda M{?\iﬁe&‘. '?”'MQ Y’NLE* [ﬂ% %(}thn{(_ifﬁ“Ufﬁ dgfrf\g({tglt
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling: +he de)(‘.sﬁwk ALCreaSES so 1 vises (S inge "{m}

Crust warming: Crust %@13 hetier, %ej‘ s (oss dang

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences, would
the buoyant force on a basaltic magma be greater in the ocean crust or the continental
crust? Explain your reasoning. (+ Luould b nere bUOtda/ﬂt I+ oCeanit

CYuUsk beChust tha Q{,Q,i"ﬁﬂ"\:g ciffererywe 19 {ﬂi% .{:3;{"
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ISP203A — Global Change Student IDs of Members Present:
Buoyancy A4%@(ﬂ(9027
A3022356] A42311 Y
Group Work Questions: /Moﬁ 33474

A. Step back for a moment. In your group’s own words, explain the following ideas:

Gravitational energy: Ottrg ctipn OF o clravuy O Hec S 70 05
Thermal energy: MMgvepuens of Inolecuiss | Frey
Chemical energy: 1Y aingeme v of ManS Wid M e e Uiy

Buoyancy: (784 clenfe OppoS Fiin G abgue o€ AErp  ebpecyy

Lithosphere: CtUft ana ppetr” Mt eyttt

Asthenosphere: E’K/OI/U JiHhahe e

Why Melting Occurs at Subduction Zones: 7igit  pressily hr . Wattr @i’f)ﬁ//f)ﬁ

melhng  rgek o OClur  ay thagr  olp Cormarits,
MAKE SURE EVERYONE J:IDDERSTANDS THESE IDéKS BEFJ;&OVING ON! }"’&’f/ ﬁﬂ‘

B. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling:

2 j/}?f/ 737‘1‘ more  aene  ar [+ (ool

Crust warming: ONee }W}Q’)&{ 40 df/?jg 44
the Crust- 15 lwrep 15 o
oquli lipnvm
C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences, would

the buoyant force on a basaltic magma be greater in the ocean crust or the continental
crust? Explain your reasoning.

The Cditference  betweers 1rhe  pvi/ly
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Buoyancy

Part 2. Group Work
in Table C, align the driving energies that correspond with the hot air balloon and the

magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain
how the hot air balloon and magma are different in Table D.

Table C. Comparing Hot Air Balloon and Magma

Hot Air Balloon Magma Driving Energy

Wiorer added 1o

Gas flame hot rollcS peer
under 449ung/ Tl“‘zf e

Differences in air | Dif Feren e 1o
inside and outside |ro/z/ /17705 preere T‘\{rmh\

the balloon AN Pl /maama;
6’“ 4
Balloon rising # 'i]'f' WU /e G(‘c\ualm.\'.pm\
Fiing

Balloon floating

- A L .
ﬂnfy/?/)[ fé\/;(‘/ 7[/6 Eflvcl\b;-‘uﬂ /C I’\,(M‘ ’7‘—"\
Al SFOpRK rising

Outside air heating | {nerenae 'l’*‘”lf by gérg —
up during the day deeper by Ca b [\M_,f«m,\[

Describe specific factors that affect density and bucyancy for the hot air balloon system
and the magma system.
Table D. Differences Between Hot Air Balloon and Magma

Hot Air Balloon Difference Magma

T[E'm?@vicm OQ a Cpm(\)"(’* o7
Factors impacting density \ ¢ ek e
of balloon/magma O‘Q ke

55 dense .
\H “ e¢ N Magn \ess o C\
e ol A Factors impacting Dk e od >
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Group Work Questions:

A. Step back for a moment. In your group’s own words, explain the following ideas:

Gravitational energy: En(fg(j E-Q;)r@ s it 1 pul &éj‘:f{‘ 15 towerds Lzath’s core

Thermal energy: meﬁ\;; oF Mobceioe Mok o

Chemical energy:-j ortr between donds of yrolerulss ’
Buoyancy:ﬁ;f 74 é’{[/&?" [ +o amvz/ﬁ-&'aﬁw Lﬂ'/é?'sfér '(M’r?ﬁ!% @é’:}’j? Clé'&gf))#fm’ ﬁwi}; Ay é)éﬁ‘éﬂ- 17 ¢

Lithosphere: ¢ tvs+, breals é’&S\‘[%

Asthenosphere: spl)d, moldeab lo layer of Crusk bndete [Miosplece |
Why Melting Occurs at Subduction Zd%es: Compg:)i‘hoﬁ, C)(losf\cgr, (gm!F et added o Gans: )

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling: {hen MAGMEL 0I5, ' becomes Mort dinse jedause ris
Moleds Jiget  lpsy “Hrarrtel e06G oad bfime (I35 Joaeier
Ths ensuses Yootk gt ont wort poleclss 0o g g
- ) 3

as

which (QU T ‘H"\Q ALY dg,:.mg;e Fﬁt}\tf‘j o Ho Golvd Hr,J Sinte /4 e

dr AN AN »f\:‘rm raodeeterl rresopd 1t ' r

Crust warming:“q):-,wcgr s heohad, i+ 1s becoming less dnse bego 4 nes pram
Hrorentt 2ot gy ond s moltcwbs e povve bawler, his avses A
cwsSy Yo LY Tond fse s F S s S dkse M e maderio

OOl .
Aopif” C. Ocean crust is dense and composed mostly of basalt, while QQﬁtingni“ahlmgr/qs__’[ii“sﬂ’jlower
\Q(;S """ .. In density and composed mostly of granite. Considering the density differences, would
A rb\)b'f’ the buoyant force on a basaltic magma be greater in the gg_eirl_g@st or the continciqtal
crust? Explain your rea;onlng. | , d,Jfff"f’m ,,. o
OO/Hgmmé&:d CCWSE sin ok has (/){.r‘a—'r{’r dm:%]? et 50 'N |
709, h0) der Buouo~d korce . "Sine e lgyd Magma oF pasalt
; (A m&f <8 g N v, U(O! e Qs_;{?(“
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Buoyancy

Part 2. Group Work

In Table C, align the driving energies that correspond with the hot air balloon and the
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain
how the hot air balloon and magma are different in Table D.

Table C. Comparing Hot Air Balloon and Magma

Hot Air Balloon Magma Driving Energy

Gas flame ~ i (

Differences in air

inside and outside (9[) \jp,/] (C;/ /gfﬂ 4 VC{nfybz?{; U

the balloon
Balloon rising (9 y g o C7, (q{aul’“‘ol Honed )
Balloon floating XK(((
Outside air heating .
up during the day "?_/'/mmﬂd /

Describe specific factors that affect density and buoyancy for the hot air balloon system
and the magma system.
Table D. Differences Between Hot Air Balloon and Magma

Hot Air Balloon Difference Magma
nead of O\C’j nogt 0F

Factors impacting density
of balloon/magma

Factors impacting
buoyancy




Group #: |()

ISP203A - Global Change Student IDs of Members Present:
Buoyancy - AY 2105 HTS
AYIF22207

Group Work Questions:

A. St.ep_back for a moment. In your go{oup’s own y\.:q;ds, explain tﬁel fq!lgvgin% ideas:

Gravitational energy: Y a4 A lCtj Iesphuag offcf-: %' “ﬁ”‘ g

Thermal energy: (it coimed by ae poveren ol welte i

Chemical energy: gf-w/qtj couaned Loy Uk, Cﬁf\g\gf}g-yao; | lc{i\myc alo

Buoyancy: ool ) [ & ’fj.,um} M\“‘m’w ot {L{’( M"' ULAE

Lithosphere: (.4 oG N S0tk wluie Corquidien bagis,

Asthenosphere: Sp |\ lougy uindisibubin Lhhesplueg, ot bendo ; o
Why Melting Ocours at Subduction Zones: (Y s, {SUCHE-? ¢y L Oceaun flger (Dnteans
ok £ ok el Aguazed axs IO 1l pstharesfie wich ¥ niateo L uaefF

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling: ac\m\‘s Wz‘x‘ Wt (.l M,\Q_ o2 Whsn MMAPN QL
[Na ot @& dnaby degnecnes Do 7 DD Rhia £ cools
N decioned -and cameen ke Jion G Cor)

Crust warming:Cuw{S dd’:lf'ujfj;bx il e Do

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences, wouid
the buoyant force on a basaltic magma be greater in the ocean crust or the continental
crust? Explain your reasoning.
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Table A. Causal Principles and Hot Air Balloon

Hot Air Balloon

Driving Energy

Gas flame

“Unerpea Q e,rfwf%

Differences in air inside and
outside the balloon

(,L £AQ Jmcw U’\Ms’f?&

W‘Uhié ‘8 iﬁkf‘w;s ,.,.‘

Balloon rising

C’WO sehopal U’\,@,,Qj\j

y 4

Balloon floating

ot

Jpn L

Outside air heating up
during the day

Uwvmai ( A )

L“

Table B. Causal Principles and Magma

Magma

Driving Energy

Water added to hot rocks
deep underground

Differences in the cold
lithosphere and the hot
magma

Magma rising

Magma solidifies and stops
rising

QOceanic lithosphere versus
continental lithosphere




GROUP #: ‘ 10

ISP203A — Global Change Student IDs.of Members Presenf:
Buoyancy é . S@(d"b A(—ﬂ ﬁi%%' 2.
e AL 0342

Group Work Questions:
A. Step back for a mgment. In your group’s own words, explaln the{foliowmg ldq s: Cr
Gravitational energy: @/Ul/filﬂ COuude. b‘j Cn !’W"U‘nga il zé»’ll.u) kg fe el

Thermal energy: @W%u ciursed if,kj ﬁf‘Q osmnisn t ef. wadl ocifles

Chemical energy: mr CCLvUﬁQd g L%/\L Cl{lm ral UJ)B s e | (&miz)m-fmw
Buoyancy: Moo uﬂ.zi} UJ ft,w».f\: M\,QM UJ \Wallne oo w fL
Lithosphere: Umd\ﬁ/\.mcgfag\ ﬁt afj @az\/f”lf\ solic) (Cbb;&b W forn 0} wabes mf
Asthenosphere: Sa| i} I¢ &\_ underaeth urha%pfw/ua et M,Q,tf\()lxg

Why Meltmg Occurs at Subduction Zones: 0% mn oF i G oo
».f’rl'l; LA ‘\]a/t(/\zé d: CK{;‘{J’) ﬂ(f&u%g O\j}ms C} !\J\Q (lﬁ{‘\ﬂmf}- mucg(}(:;gﬁv?\;
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVIN ON! (GIpLes d

+io B

B. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Ay

Magma coolmg ﬂjhj wd d}d;mu{‘kw e tt clis Bl e U\_J’\QI e uxmf,\
L het ol A cit foy Gioaiiof o o aes phaan (ofs

U AMC%) % De(amw 0 Sol -

Crust warming: Croscs d oy vatd [;,V\(/\DUJJ-?_,CL“CW;/E% [;Mﬁ{j}?h“i@& to
9 undin Hha supiney et

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences, would
the buoyant force on a basaltic magma be greater in the ocean crust or the continental
crust? Explain your reasoning.

Ottouﬂ (ot N e Wﬁdﬂ/v [OUqufd' Covea
Do CQuDe- ) e diies.
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In Table C, align the driving energies that correép‘g'ond with the hot air balloon and the
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain
how the hot air balloon and magma are different in Table D.

Table C. Comparing Hot Air Balloon and Magma

Hot Air Balloon Magma Mot By &anmg Enerm/ﬂ O

e cddd® |~ — T
Gas flame [lﬁ:)'r V‘OC,K,S dﬂpd U/\J;A/WICJ CMJfbu!(,a.l

LA T A

Differences in air AN H/\i Cold M M@wwxﬂ
inside and outside UHK\ lf\.QIf’— MOOyG. wb " C/L(’v )

the balloon

Balloon rising MO\Q\F”; e kg iSw’}CJ CJ\(YO\/U‘ m\q on OK{

mﬁ‘ 0@ jnde S{)Egﬂ: . "Jl..,ﬁ.e’-r)

Balloon floatin ; i .
? c‘j S Eiﬂ)} VN C‘J-‘ Q@ LU’Q« wsr LN

Qutside air heating @Q{,(Mu C U l“‘hc}‘sﬂ'uuu, ,
up during the day VS, {'[J.fﬁ'miﬂ-;&f SO[O/L U’Uﬁ\"e&(. U‘u//f ol

Describe specific factors that affect density and buoyancy for the hot air balloon system
and the magma system.
Table D. Differences Between Hot Air Balloon and Magma

Hot Air Balloon Difference Magma

| hounoell o (awgpesimen

Factors impacting density
of balloon/magma

w 0 /XC}JQ«- Factors impacting WVVIO\Q

buoyancy
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GROUP #: ' !
ISP203A — Global Change Student IDs &f Members Present:
Buoyancy AoomaGan AY353T 10

A43773410

Group Work Questions:
A. Step back for a moment. In your group’s own words, explain the following ideas:

Gravitational energy: Y drwen raj 8@\1»1-\1

Thermal energy: erelqy e by empesine

Chemical energy: eneryy e o chemmgd change of  cemporsien Chary,
Buoyancy: (\Cience d{:ﬂﬁt"j eteel D wems

Lithosphere: spll pan o5 -lecibne piate. seo gedenssprace
Asthenosphere: <\ Pl C obtl, belpss \HoSphese

Why Melting Occurs at Subduction Zones:?w O’\Emglﬁ Yoesatoet

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling:
wnen Magmo (oSSt beames, dess deanse,
Gnd will ase thoosl He st becasc the
CaRt 15 mee Cease
Crust warming:
(Shen e gt wmord, o btaomes
Mo Jersl | séth. pSheh mMakes up
Yo diaence n vopray, e e Miga 1t age

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences, would
the buoyant force on a basaltic magma be greater in the ocean crust or the continental
crust? Explain your reasoning.

b e dh B the MM wald ke 7‘p€a¢'€( n He contnenva|

crt  becase He  covposen & Ve pagmac s dsrent than
te ovpasdon & e eonpasdal s, casug A A S¥erenc

(A densdy, ek mpkes Vo mere Pyt
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In Table C, align the driving energies that correspond with the hot air balloon and the
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain
how the hot air balloon and magma are different in Table D.

Table C. Comparing Hot Air Balloon and Magma

Hot Air Balloon

Magma

Driving Energy

Gas flame

—\—\'\‘Ld\w\_k k

Differences in air

inside and outside P

»‘. Q{thc-cs S s
\‘l\r\‘ﬁb%‘?]ﬂtrt C\.V\.ID

’Y.\t\d. Foasd Ewd}\/

the balloon e ot mogma
v
Balloon rising M 6 gwme. ]?;S;N}’ (5ot bod tome )
Modmr Sl ey

Balloon floating

t.w\_ng &la\f ET‘& 1«\’)’

Eg,u‘.\‘ L‘P?u‘m

QOutside air heating
up during the day

Sels quf‘}j*") ﬂne Ao\

EM- f‘%/

Describe specific factors that affect density and buoyancy for the hot air balloon system

and the magma system.

Table D. Differences Between Hot Air Balloon and Magma

Hot Air Balloon Difference Magma
O e dle o \ \FVchure a%  bhe lu/er% 0@
n)f L e \)l\‘rv'\ - . . N
Jomger L\’FQ‘ et ae Factors impacting density e eorts  sorface au
Low> Lot the of balloon/magma N us\r_QQPTN\J“O ol feet

&\\ocw\ neec’® \D

\Q‘ e érvgtf‘)c L_LA_

the
where -\-\\{ w\wawxc\ Wi
LlC,-

wA B A W

T“‘C OQQV\C»:\\/ GQ
the air s merc
Fhow fthe off iksioe

';L\( \\3‘5@‘“&0»\ OBw

?LLCQ/ng mb!es ,'7’

R AT

Factors impacting
buoyancy

_\\\t Trcsw re
wolﬁtc\ :}- ch\ Dcn’:(_ ann‘.ﬂ

it S
elire rare Bosyort.

BA e wu}lm.l-.
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GROUP #: |
:BSPZOSA -~ Global Change Student IDs of Members Present:
uoyancy ARG 2091
P\Ml :,L?-c;} Z,L'{le 5 Aams6cesy
A5 00D %

Group Work Questions:
A. Step back for a moment. [n your group’s own words, explaln the foIIownng ideas:
Gravitational energy: Ewa  Upnats  Clolvieg Bravid  OVe5s m (1 fﬁﬂ’j{f ¢
o an nw < b/;é\fﬁ AN ERTWY ST 5o :["f\/ THEELNE VA
Thermal energy: £ndyf © 3 : d 8 e ,
o < r ; W

r ;,‘5 S 158 (W k-"f! Bl SRS au TRy
Chemical energy: ENCITY ¢4 e brst b U A [

[ I.ﬁ with ?\kﬁﬁ%ﬁﬁ N 27 . :
Buoyancy: Things i Mnrﬁ" 2 e e
¢ 5 Vider + 1€ ket konic plotg
Lithosphere: d¥%D  1elou! tht ‘/m% Joe 3 i Er H ;’
Asthenosphere: H(I3 it oV yugt, joﬁg e |
Why Melting Occurs at Subductlon Zones: Cdﬂﬂpc?ﬁ! i fbr’) 6 glicrea (forw ww [

(SH) wrster 4 mig I\Pﬁfﬁnu GG P LS R TR
MAKE SURE EVERYO EU DERSTANDS THESE IDEAS BEFORE MOVING ON!

B. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

i HIPE IR Vi e ‘ ’l ri‘Sg

Mag?a C?ﬁ!:g iS5 E S ofiiE 3 / ()F Sbodetteises Q\l v uJ\’ P ] d','nrp
o dovody pitl et hsqrﬁ- LTt ot A4 bduff\sr i\
e i »é{ O i AL I A

X[,i\?!\ﬁ )

_____ Doy eise A ifw\{)
. Crs Q_Chﬁj“ .w, ai[f 2 R
Addiisrslly - 1at deygity ol 19 ”ﬂ Jensty ot fre (“Dohriﬂ mﬁgt/v\g
i ol 8 fo g oo A8 Y A

138 i“wmf«% (n

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences, would
the buoyant force on a basaltic magma be greater in the ocean crust or the continental

crust? Explain your reasoning. G0 AE
The Copuntitegl CTOSE — sInes WoY3 ey ﬁgﬁ J”ﬁ 144 jhms G
-~.-.; ! {\ i !tak S ,".«‘ " L
et ders €3 6 B3R t"':f AR ‘”‘”W w G e y{"ii‘” t

At . aLey Ab
aree o Ahd mcﬂ 0 oG [’fﬁﬁ\ wouj\a 0L gresker on
il Loty \Q\ o z,f ({;gr\pg o L@;f;.\.ﬁfr:}“
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In Table C, align the driving energies that correspond with the hot air balloon and the
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain
how the hot air balloon and magma are different in Table D.

Table C. Comparing Hot Air Balloon and Magma

Hot Air Balloon Magma Driving Ener
ay
!\N{&i‘»‘i\ﬁ g&rgq A )
Gas flame ot PO o ailivay o7 T\r\e.( l{nﬂ
) o
Diferences in air | picoyvonigs 12 cohs D07 e dapsints duu 44
inside and outside ot ' N o
IS AN I T “’\/5-3“\3 TR VAR ene Y‘a\f

the balloon

Balloon rising

W7 9wv3

h‘ﬁ\i'”gs

e )
EAVHES It

Balloon floating

.“__‘______/-—“’—47

m

QOutside air heating
up during the day

BCespiL Livios pinti’ {

.. €

e p L pCTE R
"J{“ oy H , I
BECTAEL R (AL

LSS

Describe specific factors that affect density and buoyancy for the hot air balloon system
and the magma system.
Table D. Differences Between Hot Air Balloon and Magma

Hot Air Balloon

Difference

Magma

Towpeyaioit wiside
vioviget it
hza\oon

Factors impacting density
of balloon/magma

oot i regpieie uLists
hov m&am’b

Factors impacting
buoyancy




GROUP #: IS
ISP203A — Global Change Student IDs of Members Present:
Buoyancy Bu2agRef  AUZITTOU T
huoqeepd  AHZI 2327
Au3p /e

Group Work Questions:
A. Step back for a moment. In your group’s own words, explain the following ideas:
Gravitational energy: girows OpiTCts Qe ey

Thermal energy: MOVENeNNt i L olecaries

Chemical energy: avrang€mory of Moleculeg o AFOMmS
Buoyancy: sepatating of clitfeve Nt gleng e s

Lithosphere: 1echionit. prates
Asthenosphere: lower urder ithosphere (meve den se)

Why Melting Occurs at Subduction Zones: compoSi¥ian and WoASY

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens fo density
during this process and how it will affect a magma rising through the crust:

Magma cooling:

Increage dengity

Crust warming:

olecre agc Clong ity

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences, would
the buoyant force on a basaltic magma be greater in the ocean crust or the continental
crust? Explain your reasoning.

Tt wouio be grecter in The oCeah crugt
becamse 1t IS v olenge el dndpnahio)

chrst.
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In Table C, align the driving energies that correspond with the hot air balloon and the
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain
how the hot air balloon and magma are different in Table D.

Table C. Comparing Hot Air Balloon and Magma

Hot Air Balloon

Magma

Driving Energy

(e for addet

Gas flame e jpn /
Differences in air A ilfcreree i
inside and outside  aesgherc ¢ ';Dfofdm Lhe e
the balloon ’ "7
Balloon rising proopnin r,‘sfrij 4 Sl o

Balloon floating

—

Outside air heating
up during the day

Qlean'c i H\os",phu{

Cw“ ) dewn (on Lu wt“[

J'jaemrﬂl, S_U]“'/

{#Fhogph <A

Describe specific factors that affect density and buoyancy for the hot air balloon system

and the magma system.

Table D. Differences Between Hot Air Balloon and Magma

Hot Air Balloon

Difference

Magma

‘i“&f"\pe m[*‘f [{/
Prass- -

Factors impacting density
of balloon/magma

[,uvv\pos'."uﬂ"'\

Alr’
l)f,vlqa”!'ff

Factors impacting
buoyancy

Compes Hon / D cM;LJ'}l




GROUP #: |
ISP203A — Global Change Student IDs of Members Present:
Buoyancy AA34246Aq  Ad3219269

AZe22:2 01 p( 12310

Group Work Questions:
A. Step back for a moment. In your group’s own words, explain the following ideas:

Gravitational energy:

Thermal energy: Mgt velatd o the  hoati Actasttes .
Chemical energy: the bonok, Wit pmlecules lm:&s.
Buoyancy: UPWO\M[ -fu*PCa- %rt ﬂfﬁzf’s —E{m s it
Lithosphere: 4z, the outir soliol W # the egwth, IVIGWO(Wj ’f—ﬁg, rnst &
Asthenosphere: 2, the.  plucti(e WC Of e o &h  belons the Upper vow

Why Melting Occurs at Subduction Zones: (ithwsphere.
Te to @ Wer compogitun. Whon  guater Podlesd, e welfiny Aprture. g

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON! Od‘JIM’\
P‘n%“'”e’ oreas

B. When magma rises through the crust, the magma cools and the crust gets hotter as

heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling: i\ fumt WWAM, 34;% olovwin ; ‘(’l‘i' 0&”3’-% 7\

Crust warming: \A/ZNQ/V\ WW ?a% (/1{7, ——{-[\Q, 0@%31’67 J/

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences, would
the buoyant force on a basaltic magma be greater in the ocean crust or the continental
crust? Explain your reasoning.

The buogjomt At om0 Geanle mogpo. 75

oo ecourse of ity lover O&’/V‘%j~
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in Table C, align the driving energies that correspond with the hot air balloon and the
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain

nge

how the hot air balloon and magma are different in Table D.

Table C. Comparing Hot Air Balloon and Magma

Hot Air Balloon Magma Driving Energy
T ad e 0
Gas flame o - ‘
Yo M N\ﬂ%@km Pocera\

Differences in air

AU\ ColdWnghg

o

Qdrenay

inside and outside
the balloon % \Mﬁ( W\C\%m e
< \
Balloon rising W\%W\’A Y\%\\'\% GSFB’\J\W

Balloon floating

ey i GkiES

F DS \(\‘“@“sr\,a:\

Outside air heating
up during the day

HCLONIC \R\WRpL

N- ConY- o

Describe specific factors that affect density and buoyancy for the hot air balloon system

and the magma system.
Table D. Differences Between Hot Air Balloon and Magma

Hot Air Balloon

Difference

Magma

S YW Vi¥nosprere 15U
\(\\ \\(\ Bmﬁoﬁb(\ofactors impacting density d/U“g& FWVian &\’\U.\I\UY(JM
VBI\( S ek of balloon/magma
SV
K AN OCeB3ARC QAT
\(\%\XL 3 LU Factors impacting N (onfitowend gl
buoyancy




GROUP #: 5
Student IDs of

A R TR AT AL
e T e

ISP203A — Global Change
Buoyancy

Members Present:
RYUogurys
Aoty T

Ao o

Group Work Questions:
A. Step back for a moment. In your group’s own words, explain the following ideas:
Gravitational energy:

Thermal energy: Processes ‘aapperiag P/c of
Chemical energy: Chanaes in mposition
Buoyancy: fewe e ual 1o weignt of malles dbrec
Lithosphere: britte  upper tamer of cuwt &
Asthenosphere: berdclele \ouoer lawher o foorastk

Why Meiting Occurs at Subduction Zones: be cause of wola @ ddec choning
tle Cconm ot fTan
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

A FEcen
‘ 26 0 ceasibuy.ebc,

Ehisp que.,g

B. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

5 o C
less ch@ns@ Cheon Suirous el 2y

neinlk less 't’!«r“ou_cb‘m tve crust

fre cotd crusl the Leal
Magy o cn beeCona o3
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15 Eerre 4 ‘ el
ICR denne anck ou st wormer/less dense 0 Ll freg ave L oeqantin

Crust warming:

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences, would
the buoyant force on a basaltic magma be greater in the ocean crust or the continental
crust? Explain your reasoning.
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ISP203A — Global Change
Buoyancy

Class Notes

Table A. Causal Principles and Hot Air Balloon

Hot Air Balloon

Driving Energy

Gas flame

Theroal  Eaerg U

Differences in air inside and
outside the balloon

Densityy diffeencess trermal enegy
Oouc_nﬁ oacuyt 3

Balloon rising

Gravitational EBq ereyuy

Balloon floating

XX X

Outside air heating up
during the day

Sores eneryuy (Lwerral)

Table B. Causal Principles and Magma

Magma

Driving Energy

Water added to hot rocks
deep underground

Clhiemical\ Et\@'f{)\j

Differences in the cold
lithosphere and the hot
magma

Ther maak E-HUC-‘_‘)‘*)

Magma rising

G coaun tf—k%:‘o ney \

Magma solidifies and stops
rising

& rens e Ly r‘lu.\, L C\/\ €yl q\

Oceanic lithosphere versus
continental lithosphere

D¢ erent Compoaiticas




GROUP #: | {8 :

ISP203A — Global Change Student iDs of Members Present:
Buoyancy U2i%sielor '
F74473405 - |

H60 14799 -
Group Work Questions:

A. Step back for a moment. In your group's own words, explain the following ideas:

Gravitational energy: @U\L\S modr Fwoards ks dbﬂ/\e Eorbn
Thermal energy: hjoy £ ¢ Cbi/\g
Chemical energy:

Buoyancy: {gef vS €q}w:L,Q 10 wtignt Hat do eed arPig
Lithosphere: CYusy "&*\APPL( W\MITUL %P\C\Mh) b\l SP i
Asthenosphere: |onty WL,

Why Melting Occurs at Subduction Zones: C(JW\PO%' Hon Q/VLGMI%}L D

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling: d&/\f\xu«’r—a SN0 a s /W SR ENLDARA
/
Crust.warming:
D‘Q_/f\ozb\‘\j i A e e aes
PAL AR~y ANENRLO A2
C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences, would

the buoyant force on a basaltic magma be greater in the ocean crust or the continental
crust? Explain your reasoning.
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ISP203A — Global Change
Buoyancy

Part 2. Group Work
In Table C, align the driving energies that correspond with the hot air balloon and the

magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain
how the hot air balloon and magma are different in Table D.

Table C. Comparing Hot Air Balloon and Magma

Hot Air Balloon Magma Driving Energy
weer 6d0ed @ | yawl
Gas flame g7
okra0hs deep wndigany

Differences in air td ” /
inside and outside ?mg é'h Co od O{Q\’B‘jﬂl drterences
the balloon woﬂ\mq tror ona | ewm\l( puoyaney)

Balloon rising I‘%h’\& n&’@ 9(&0!’&&'{% m)/

Balloon floating

L . G ll’H‘OD e
Qutside air heating e lor exe ['f’i’l@'ma
. ;mm; { &
v5 le nag, ¢ @7

up during the day n@fﬁ{(!’ }

Describe specific factors that affect density and buoyancy for the hot air balloon system
and the magma system.
Table D. Differences Between Hot Air Balloon and Magma

Hot Air Balloon Difference Magma

'\/W(MQ' Factors impacting density C,Wg ‘aﬂlm

of balloon/magma

%’(\m\()t'irﬂ{‘t'uw v T Factors impacting pr cssur¥
buoyancy




GROUP #: [
Student IDs of Members Present:

ISP203A — Global Change
Buoyancy m Lyi7272¢10

L : . A'—{l%agm{

Group Work Questions: oin e vir- ‘Heas;
A. Step back for a moment. In your gro f s own words, explain the following ideas:
Gravitational energy: The Gice o mw

Thermal energy:  Hea F pr oA ec(’

Chemical energy: ‘IL[«L wm( cresled when bogs breale and refora
Buoyancy: vwead [:F; é,m M l;?uzf/“i

Lithosphere: oukel 505@0 labe o8 a;rfrb)

Asthenosphere: so{}- 0{/1(;( vk [ i H vO%PL\l/"‘

Why Melting Occurs at Subduction Zones: )k, P/a fes olicde, H@f@b@xp o /

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON?4 U; i[::‘[_‘

B. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Mwmam@:ﬂkd@wv o Wogma vt be  lowe Fon
Crost

Crust warming: _(L.Q Jﬁ/l.%! l‘\{
LDjLL( Hean flo pAGhiq

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences, would
the buoyant force on a basaltic magma be greater in the ocean crust or the continental
crust? Explain your reasoning.

- Cnbieaatal (25t }ge(w;e f/[/5 j’“Q

(lease Al o e Mfﬁwwlﬁa

fuﬁQ {%%ajk




A ﬂrgles that correspond with the hot air balloon and the
. Not all aspects of the hot air balloon will necessarily align with magma. Explain
'how the hot air balloon and magma are different in Table D.

Table C. Comparing Hot Air Balloon and Magma

Hot Air Balloon Magma Driving Energy

Gas flame \Jm\i m&%{i&i&? qocks )ﬂ@(\v\& Qi W

Differences in air 104 ot 1l e
inside and outside frketoncts e | g

the balloon (AV\J“VW Yt iy Dmgllf A\%\e\\(’é’g (}W‘G\‘ﬁ ."'\f\e&}

satonrang | T 05| (g | ey
_ b & 2 |
Balloon floating Wogpa ‘ﬁ'b " '\é;( K’Lﬁ\p\u} P
Shape st o (Hary ey
Outside air heating | Ougwt ket - N%
up during the day (,avd"i‘f‘ﬁk*‘«&\

Describe specific factors that affect density and buoyancy for the hot air balloon system
and the magma system.

Table D. Differences Between Hot Air Balloon and Magma

Hot Air Balloon Difference Magma
Tewp of a, _ _ _ Temp o cTv 3¢
6 / Factors impacting density
low much fve of balloon/magma
One hass

TW ( hatk Factors impacting Q’iﬁ lL&\

buoyancy




GROUP #: /7

ISP203A — Globail Change Student IDs of Members Present:
Buoyancy i

LRy B RV

e

Group Work Questions:
A. Step back for a moment. In your group’s own words, explain the following ideas:

Gravitational energ/y 5 HAEP S f"ﬂ' ey ”’ﬁ” it B oot "{ >3 S Gt Lz,
Thermal energy: +ee’  ceewanzis. el m%&m, e, cnelucld 4 eritedlopit el

o ol Aot o
Chemical energy: ¢~ P 2 IS, T A, AN S S A
f q:ﬂ’ PGS zgf ) ‘f-t-:-lt&ii:{‘ AL, pang M‘ N
Buoyancy: ,,,2/ e h.f Aot atee:. gl o : " \,/ o e
thhosphere 7‘,.,7’47/,{;..;:1 a;..,‘:b M’-‘f«!\ﬂ-/ (_-Z'MA.V [ E?r {"}; R -\/) \-/}
& Fres .r’.r"“.ad #5, T Am
Asthenosphere: ¥y« ;mwt’ T A -::f
Why Melting Occurs at Subduction Zones: i/ £ sedigtuer: /W, A f reeiln ’“ ,
Lote 7
P -

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. When magma rises through the crust, the magma coois and the crust gets hotter as
heat is fransferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling: .
g " ¢ .. J ',*?: - n&{/@f’wxf?’
# ; s A gt L e gL
.f; 5. /,)wt-{},,-g,g Pr AT ,-:','..;‘.,»,v‘; g‘,mﬁ'\f.{; A “*- J‘é il A0, gt &R 7 )
F - .
. 4 "\, ~ 3
"' »-5 . 5 - < 114 Aot
I fdﬂ;, 3{/’ 2y o el 4 vt - "" .;4‘»;“,,9"'; Sy }é' o /L 16(_144«&#"5«* SLHLE SRl ol .

Cf’

el .r"'c".fff’r\l{ [r‘.;.,. &gxﬁf/{} ¢v._:'o“ T ,,f’/ ,eé &ﬂ,

Crust warming: .
i 7] £ {,tuﬂf:--‘"f T i JZZLL 4f{29&;,,;:?f:~._ IR -:e‘w-vf/ A

-
Mt}“/’z“\f” B T W S i it
. ! .
l_ i . i :
kS {aw "sii AR L f/J AN 4 b

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences, would

the buoyant force on a basaltic magma be greater in the ocean crust or the continentali
crust? Explain your reasoning.
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ISP203A — Global Change
Buoyancy

Part 2. Group Work

é(‘ﬁa? fl?
A udlg e

In Table C, align the driving energies that correspond with the hot air balloon and the
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain
how the hot air balloon and magma are different in Table D.

Table C. Comparing Hot Air Balloon and Magma

Hot Air Balloon Magma Driving Energy
@/ﬁz{ [m,‘.{tﬁ:‘:f\ Wﬁé} /ildmfé; 5 é" égf&f .{[feﬁcéﬁr {—;.
Gas flame Lo o g -
Lt =y - d n,’4rﬂw+” 4 -‘f“‘""'{f\ )
F5) c:fc( :va’_!#?"?"j{'{f L ﬁ“ jéww wc] e .f/(."lp
Differences inair | J 2/ coeee i, cobd 7 ,{MM e demis ,g%ﬁy,,_ =
inside and outside 5,:;@ .Wm.l, A T T
the balloon ,. ot
\. /

Balloon rising

V7 g et S ey '

3
o

of
é;" *'é‘v fccﬁ‘ft‘d ff&‘f':’)( m/ & T orer
b
g‘f ["‘-"—ﬂ"“” Lewldtt

Vi _/; " e
= R f«, V
1S &
- »1 rl <4 + -J o .
Balloon floating 177 P s ;"1 e E s c,ﬁfw o ey, waens  Lavies
SO 1 N -
1\,{“;,;,, :M . \ Iw'bw‘z- .* i i

QOutside air heating
up during the day

i
& afens k\,fi/( A-.t?\n:ﬁ A
zf..waf it »Mtﬁl

[
e

J j..a £ w Lo tow}\,z d.',f"::i 7, :-a-:x"\
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Describe specific factors that affect density and buoyancy for the hot air balloon system

and the magma system.

Table D. Differences Between Hot Air Balioon and Magma

Hot Air Balloon Difference Magma
- # * ¢ .
’l' et m 5,{}%4, . A Far frrn i At
fés ‘flu}/ Factors impacting density f’é*f‘f’ﬁg/
5 iy .
" of balloon/magma Ny { o
\j u:; EAo4 ‘ '1;*-'1’.":1"‘{':#‘ L i&“{t i f‘ ™, e -
-f!;-ﬂ—(’/ﬂﬁ'ﬁj;-rﬁ:fﬂl.isdf' i ,c.’(‘:‘ff \/\J
] ':x\-/f
T e
)_gfwfwﬁp . ' C&,Jﬁ}‘,f,-;c._,:,,,f:_-j,d}ﬂ'ﬁ
Factors impacting " .
buoyancy TS &_l..;.f;m*mf&'ﬂ.fh' fﬂfgww"
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GROUP #: A0

IS'2203A — Global Change Student IDs of Members resent
Buoyancy o HOG09129
m A 1q quow
AU»3¥R255 ‘
(3roup Work Questions: 42213499

A. Step back for a moment. In your group’'s own words, explain the following |deas

Gravitational energy: Qjmrgt} rgj}ﬁn@ fﬁ'GYY] Cjt’“&tfrigx:h@\@!-f g&
Thermal energy: Qﬁﬁg

Chemical energy: Q’WS\! A dﬂerﬁl réae}—fa"‘f_j ar C;'U%S Eal 5&’1“(
Buoyancy: i< / ’FClu (x‘jZd n don

Lithosphere:

Asthenosphere:

Why Meltmg Occurs at Subductlon Zones:

ey 1 bwé%odd b hhe asipenasphere; Rt Hne. (o PO H)

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling:

rp mogma 8@5 denseyr as oS g ond vise Ol

Crust warming:

ks fhe Crust MOV, of d)acmes lees d@r\c.;&_, maf y
MWMHMM

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences, would
the buoyant force on a basaltic magma be greater in the ocean crust or the continental
crust? Explain your reasoning.

Codiredal crvst @i d hay Jovsee deps S\}
Mis wars & s o higher hepnt e,



ISP203A — Global Change
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Part ¥, Group Werk
In Table C, align the driving energies that correspond with the hot air balloon and the
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain
how the hot air balloon and magma are different in Table D.

Table C. Comparing Hot Air Balloon and Magma

Hot Air Balloon Magma Driving Energy

WO odked 10 hot-
Gas flame FOONS MPUL g ’W\.Q,(W’LOKJQ @V\@WA%{

Differences inair | qertnetS madtold | A
inside and outside ﬂmospm% ong g dkﬂ&-}% dﬁﬁ%@iﬂ@@ /H{Ub{ﬂ’laﬂ

the balloon hot Mo G \OU\GWM
0 v \
Balloon rising YV\&%W\(A o "3\06 05{ avi T ok

. Magmg SENAATED, e
Balloon floating ob . i} l b{\\/usL,
FOPS (5 SV W
hmald i

Outside air heating
up during the day

Describe specific factors that affect density and buoyancy for the hot air balloon system
and the magma system.

Table D. Differences Between Hot Air Balloon and Magma

Hot Air Balloon Difference Magma

i Factors impacting density
‘H'WLPW O of balloon/magma CU(W(DT?'%’\G{\

Factors impacting
buoyancy

RWMM




GROUP #:; 2./
ISP203A - Global Change Student IDs of Members Present:
Buoyancy AYy3525/2]  pdaaniosa
Aitos1 42
AU R T 1

Group Work Questions:

A. Step back for a moment. In your group’s own words, explain the following ideas:
Gravitational energy: cnugy assecisis ¢ with o giosiin bomal fietd,

Thermal energy: eneigy in e form of heot, )
Chemical energy: polemial enciqy lored in the chemical bonds of moleeudes .
Buoyancy: vpwaid force caused Ej Plud pressure &eepo objects afloat .

Lithosphere: 11473 outer pard of +he.carth | Compesed of fhe crust and mantle

Asthenosphere: i uppn,ploshic Jager of Egiths mank..

Why Melting Occurs at Subduction Zones: Tectonic movernent on d h.j&\«aé;en nnclb.‘nj .

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling: Maejmq loaco thamal ncigy o s0lidifies, and becomes rare derse Juun? theprocess of
solidification.

Crust warming: H.jcl,m}.'on meth'n% ond change in the composition of molten rock bencath 4he Eorth's surfec

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences, would
the buoyant force on a basaltic magma be greater in the ocean crust or the continental
crust? Explain your reasoning.

The Jm:n'}j 3mJamP bebween the basa lbic magma ond conbincatal cruat compose & of
5mni‘.-c.

aWhen bazaibic maama cools 14 atleins o denos 3;} simdan du occonic Cust,



ISP203A — Global Change
Buoyancy

Part 2. Group Work
In Table C, align the driving energies that correspond with the hot air balloon and the

magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain
how the hot air balloon and magma are different in Table D.

Table C. Comparing Hot Air Balloon and Magma

Hot Air Balloon Magma Driving Energy

Gas flame

: Radione bive c‘fzmj #renpdualhet]  Themal epaou
Differences in air 7)
inside and outside

the balloon Solidikcation t melh Decsidu aiadients (‘mﬂmmu?
oy Dol bl Loy
Balloon rising
'ee)unoulﬁ\’m} enatevial Lrravitatinmal rnc:c‘\%
Balloon floating

ST néih:: mﬁr:?'nh Bum_m ot fotes

Outside air heating

up during the da _

g Y N Selar snkntion &hnmaiengjﬁ.

Describe specific factors that affect density and buoyancy for the hot air balloon system
and the magma system.
Table D. Differences Between Hot Air Bailoon and Magma

Hot Air Balloon Difference Magma

~ H‘jéla{"ion mefing
[Flame Factors impacting density ‘j‘
of balloon/magma

Deros ﬁj Taénn s

N rodien b
o Rk Factors impacting
DR IOUNGING matarial

surtounding aif buoyancy




GROUP #: 1A -
ISP203A — Global Change Student IDs of Members Present:
Buoyancy AH2320809  AHIRABUT

A37669797 AAILZAHA

Group Work Questions:

A. Step back for a moment. In your group’s own words, explain the following ideas:
Gravitational energy: Bmgy ' obgols faling or 1 ‘S'ﬁ-

Thermal energy: Eregy dmwe Fom -ne movemest o mokcla, hyher fump mo< Gulen
Chemical energy: Eney Aa\rwj & phase gl

Buoyancy: § cwstd by desly dfbennS, mabonls  nse o el
Lithosphere: Hve gher wast pad oF T bl N ot s (oot
Asthenosphere: Tglow [naspor, fdes Mot o A& csHespiee ¢ SPners.

Why Melting Occurs at Subduction Zones: Wake  chargts e o Pashon ) demp chonges,

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling:
Crust warming:

C. Ocean crust is dense and composed mostly of basalt, while continenta! crust is lower
in density and composed mostly of granite. Considering the density differences, would
the buoyant force on a basaltic magma be greater in the ocean crust or the continental
crust? Explain your reasoning.



ISP203A - Global Change
Buoyancy

Part 2. Group Work

In Table C, align the driving energies that correspond with the hot air balloon and the
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain
how the hot air balloon and magma are different in Table D.

Table C. Comparing Hot Air Balloon and Magma

Hot Air Balloon Magma Driving Energy
el ad deat o %
Gas flame L\a V rgelts doe p J e '
% ' taderroind
Differences in air i ' 1
L . erere (N Lo
inside and outside -
the balloon [ fhosplae m&i}tﬂc\ ﬂ@ ma |
Balloon rising M“S’“"‘ Vbs“j @,I"aw}vdvbﬁm/

Balloon floating AW)M"\ ﬁ}!’d‘ﬁﬁ E@A ( /;b Flinn

dod by rlany,

Outside air heating | Ocemte Lhodee Dors ‘Tﬁ
up during the day v, CANRAentn UH&,\E(, ﬂ)\hg ) Tenee,

Describe specific factors that affect density and buoyancy for the hot air balloon system
and the magma system.

Table D. Differences Between Hot Air Balloon and Magma

Hot Air Balloon Difference Magma

DiPC. n A DIP‘L tn Cd‘lo‘ thgfllef’
nsde ad s Factors impacting density ond et s
e g of balloon/magma 9
A Warm af . . OLoaniC H’hat,f’l’@f VS

s row fgtun| Factors impacting cotl L 1o
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GROUP #: &3
:35P203A — Global Change S}‘uc%ent IE\SE cgglembers Present:
uoyancy 3947 Sy
A39731455~ /AResol]o
Group Work Questions:

A. Step back for a moment. In your group’s own words, explain the following ideas:

Gravitational energy: The %erce of grawv'ty alting ufon an obpeCt

Thermal energy: €ferg Y Db'l':m!‘n-ﬁg:\ Frf;)ﬁ‘i Vet ,_ ,

Chemical energy: @n&(3y formed from bondS fﬁf&’mj /For 2y

Buoyancy: (ess dense” objects £loedt on mort dense 8b)ects o (eh e
Lithosphere: abowt ofirenesprert /adad@s crase-

Asthenosphere: 50lid materia|, bends =€ 311y P*At’{'»j; melts

Why Melting Occurs at Subduction Zones: [ompeos,/ sEren Chang € 5 becaunse of

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling: When  Magma. Cools . it become s mert dense
and Wil evfflhna“j Mse ot a Slowe (ake ond Wl hqr’cﬂ/@rﬁ

Crust warming: The warrvxinj Lrnst witl become jess Jens €
ond Will fise abowt tre PRRG 4

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences, would
the buoyant force on a basaltic magma be greater in the ocean crust or the continental
crust? Explain your reasoning.

The octan Crust 15 mort Jense so the bueyant
frce  betsten the CIASY ge agma Wil be
Greatd, Greater dtnsits Addereaes = greater
baoyoanT forees,
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Part 2. Group Work
In Table C, align the driving energies that correspond with the hot air balloon and the
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain
how the hot air balloon and magma are different in Table D.

Table C. Comparing Hot Air Balloon and Magma

Hot Air Balloon Magma Driving Energy
Gas flame b\}wir{f‘ el o A WM@'/
N focks V¢@‘/u4
Differences inair | /. fF 1 {le wld
inside and outside | \+1,. ¥ (a+ [y T - @/
the balloon
Balloon rising [ragtia Ty j/%{/,f-e ﬁmg/
rasts SolidcEre .
Balloon floating ‘F“jéhf"f n}(y’( ><‘/ X
Outside air heating | 7@t awc [, Vel ¢, (e ( B/ 74 D
up during the day tontnental 111,

Describe specific factors that affect density and buoyancy for the hot air balloon system
and the magma system.

Table D. Differences Between Hot Air Balloon and Magma

Hot Air Balloon Difference Magma
LceFlaee hots walv ooy
G ra bgflean Factors impacting density bt roc K}
- N of balloon/magma
. i3 /
L~ ] 2 M
5 N me,S’pM O'D /0{ [,{TL» 5/0

Affeenen ot hged  Cocks
ate (0 ouffoen Factors impacting o BT s . rie
V¢ buoyancy /o 59/(/ /ﬁ»;,ﬂ(m
6wt Sudn
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ISP203A — Global Change Student IDs of Members Present:
Buoyancy H‘-Bk{cioguo A1Ys¢oig
A422 07703
Group Work Questions: AZU2649 1

A. Step back for a moment. In your group’s own words, explain the following ideas:

Gravitational energy: ¥ Force 04 WNich mater odtvads motter

Thermal energy: g, OVtnent of Gl Gy oLl Hinat vesuds 0 need

Chemical energy: enerQy (elesed by Chemical (Lotkion,

Buoyancy: Opuord O Y Gy at Aug.

Lithosphere: Qyster \ayer of €vHn (Crusk o cte)

Asthenosphere: (Jutikie Dok o F e ek

Why Melting Occurs at Subduction Zones: '—PYQSSU{‘Q Of‘d Vieoyt C};@ﬂ%(a\‘ed \’jq
PG MO, v

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling: s 1 YY\Q%th heors up W B \eeg Cerge, Yoo |
e Lot Groned e S0t s g e Suckoce, Onoe &
Srucks 1 Cool e 1QnRaYS fock g G (ggj‘cﬁfr
0orer) b 3 sV ey dense fhan Sur ooy YLK,

Crust warming: . \ _ y

Tre Ok s tess derse. Whnen heatio Up uinicn Qlaus
g WOgme o puth tr up GL % ceaehs e Suctoce.
fs AN Crh oy S denery nereasd agoin

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences, would
the buoyant force on a basaltic magma be greater in the ocean crust or the continental
crust? Explain your reasoning.
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ISP2G3A — Global Change
Buoyancy

Part 2. Group Work

In Table C, align the driving energies that correspond with the hot air balloon and the
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain
how the hot air balloon and magma are different in Table D.

Table C. Comparing Hot Air Balloon and Magma

Hot Air Balloon Magma Driving Energy
woked odded 4o
Gas flame nar COLKS . Thermal
Differences in air L\d terharphnece
inside and outside fh@(m@\
the balloon Nt mgam& _

Desiny of magmos | Lirgyitariann), Therea)

Balloon rising

Balloon floating 0O (AT NQQL
Outside air heating | Copls Whnen ’Wl\!l \
up during the day | reqdnes Suctads. \ (a1

Describe specific factors that affect density and buoyancy for the hot air balloon system
and the magma system.

Table D. Differences Between Hot Air Balloon and Magma

Hot Air Balloon Difference Magma
TQ’M‘()QVOCN& Factors impacting density T@mp@f('l"\'\)?&
of balloon/magma QUNTSSLIN L
‘ Factors impacting Lo AN of v \O(}W\O\
UJE\%W% buoyancy , '
{neide” o\ Q homiels.
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ISP203A — Global Change Student IDs of Members Present:
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Group Work Questions:
A. Step back for a moment. In your group’s own words, explain the followmg ideas:
Gravitational energy: Y’\o&mff» "*r—'ww ciemy B o be. (v suploc) Povome R dert

Thermal energy ng {'\/_j,-}\’a * W“ v J\X'J
Chemical energy: s e £oven Cranges

Buoyancy: M\? O on . (A vt OfF SFUEE T e
Lithosphere: Outag e ».zmh\mw;@g O LI

Asthenosphere: %o\\"-& ok Dot g
Why Melting Occurs at Subduction Zones: CoM\Po= 0w

g

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling:

Aty (5 o0 FUP'}“D&PP \n'ij o V- ke pugie

¥ro. !_t\.r;f.-\. aseet Rg \hee U Quskee Phi ey

H”Ax LASTAN TN 3 i

Wl pE Gy e ot
Crust warming:

Y *b'ﬂ“v, Vo OOV ) /’\O\W\ b Yha c,m:o’( WOYMS

{6 205ley ko A fmwmw ro  pEe L g

rovaaciy il AV
C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences, would
the buoyant force on a basaltic magma be greater in the ocean crust or the continental
crust? Explain your reasoning.
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ISP203A — Global Change
Buoyancy

Part 2. Group Work

In Table C, align the driving energies that correspond with the hot air bailoon and the
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain
how the hot air balloon and magma are different in Table D.

Table C. Comparing Hot Air Balloon and Magma

Hot Air Balloon Magma Driving Energy
Gas flame Peat from core- —ﬁr\g,mw\
L
Differences in air (e o Tw . .
inside and outside ‘i.ﬁ;\,\}o@wm-a OF ey #‘f RERS f“-*'\W\
the balloon B .
Balloon rising WX@’\%W\ 4 @VO»‘J\!( aong \
. |
MO AMA Floo b _ N
Balloon floating - SN %Uﬂ)ﬁ»ﬂ %3
U s '
Outside air heating | T&Y WALVT(s Ol VALY L
up during the day | &% L@V LjO dOWh éﬁw S f

Describe specific factors that affect density and buoyancy for the hot air balloon system
and the magma system.
Table D. Differences Between Hot Air Balloon and Magma

Hot Air Balloon Difference Magma
1 .
TR oV . S
W Factors impacting density PKSSU{C {;ﬂ}u{ﬁ‘hi&
of balloon/magma
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Group Work Questions:
A. Step back for a moment. In your group's own words, explain the following ideas:

Gravitational energy: £ ergpy daus o

Thermal energy: Ener':gz\é At O P OVErmer . Ok v 0 e LSS

Chemical energy: Ene,..-fc}bj dart Fo cWhence o0 vaotecular Corageoty mON {loon
Buoyancy: +he powstr o fiog+ ©r riSt (n o Fuud due ro dennihy,
Lithosphere: £y1€ Crut & uppe: MENHE 0F Lhe ¢or

Asthenosphere: so\1d bendy CE€qion Meltow Ane L Anosph UE

Why Melting Occurs at Subduction Zones: (oo Trem — 00 wollrer 3% GO ek b
Nagora # rouepedt v Q.FB%’V_QIS.TV\EX\ oo (1 Qe 5 4eoe) rFisess metd
MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING'ONl "0c<s

B. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling:
Wren e ML Cools (Temperatrie @p&‘) a8 gendivy decvases a5 vl
The dersity aifirence AOE¥S, eliminating buoyancy 3o the mogma
Sropd TSI
Crust warming: , _ i s
Wren the St neats | tre dersity incelscs, e dersid .
dreene rCraoEs, QUSing MOYRe o YIS e TAE L
orgd the Crst i Msink
C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences, would
the buoyant force on a basaltic magma be greater in the ocean crust or the continental
crust? Explain your réasoning.
Rosolde mogma would rave O laiogr densify Afkerence in the  cartingrndtd
crust and thérefore  the puovant foree ubnd e Gttty
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Part 2. Group Work AA 27 04ATH

In Table C, align the driving energies that correspond with the hét air balloon and the
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain
how the hot air balloon and magma are different in Table D.

Table C. Comparing Hot Air Balioon and Magma

Hot Air Balloon Magma Driving Energy

Gas flame — terr ol Snertps

Differences in air D i Fer eviees Loy o

inside and outside | (010 11 Hhospies o g [Fe0oTy Aiffer ences dut o

the balloon hot riaqinac kernper oA €
Balloon rising Ma Qv G ) Qrev oA Ot exn e A
- ot .-..‘;","‘\‘ o e,
Ba”oon ﬂoatlng , U‘\/‘\ Qoﬁf-vr‘;‘:&: Sl in % WX
L TYoPEe r'“)‘";j.\.‘x'“\}%
Outside air heating . Sotar enerauy, Hhaer criod
up during thé day ene oy

Describe specific factors that affect density and buoyancy for the hot air balloon system
and the magma system.

Table D. Differences Between Hot Air Balloon and Magma

Hot Air Balloon Difference Magma

Q oalane iy “‘rif)()g__{;i Vrel €

s . . . et o e
e Factors impacting density | Y&V =% > coinevived

Hewmre of balloon/magma lw-‘r-mosp‘{w e
Lot e oddad v hprrock s,
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U\'T? C\Url'”g +ing d%uy “ Di%'(}_‘( AT AN ‘Lﬂ"df\.p_ < Ooict
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GROUP #: 28
ISP203A — Global Change Student IDs of Members Present
Buoyancy Auce76697  AUID639¢

AY19 30940 RHSILUT

Group Work Questions:
A. Step back for a moment. in your group’s own words, explain the following ideas:

Gravitational energy: o oYg Coj & o b y Q(Cr‘j of (jmw’f}

Thermal energy: Lrorcuy  ro ¢ O vy chegeS Forper ahore

Chemical energy: Lrarepe] Cp, brpcking /-,é.rm,ﬁ# o bnds

Buoyancy: R s e/ fer o chuied 64 It s 10 Jens iy

Lithosphere: AL, selid }ab&y behuees the cnst F o le naprors
Asthenosphere: 77, ayes Geunda 1% [ #es phore

Why Melting Occurs at Subduction Zones:fﬂe,mjmew ¥ (\)@wgr}? diflere,ces

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling: /. gug hes o ifgjﬁ Q}e,}g,ai Se F ypy ‘(%,fag,ge fhe  crugk

bhoe F Conls oad  Lecumer ot Infe z:ucécm,'qra* Cgeef w/ Jhe
covst Grangd F

Crustwarming: T+ (ecomes loss ok c;f/m;_,,g pragie 2 e Fhocgl

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences, would
the buoyant force on a basaltic magma be greater in the ocean crust or the continental

crust? Explain your reasoning.
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ISP203A — Global Change
Buoyancy

Part 2. Group Work

In Table C, align the driving energies that correspond with the hot air balloon and the
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain
how the hot air balloon and magma are different in Table D.

Table C. Comparing Hot Air Balloon and Magma

Hot Air Balloon Magma Driving Energy

Gas flame Udetes T})Uma( enersy \?f

Differences in air [/ foreces in 5%
inside and outside

the balloon @10 bt r7agrq Theme MU?T;/éDO%mC%

Balloon rising mr"ﬁm% D}Je? Oceovbaheg ( /b""%ffu’?(-ff

/e 9’/174 revibes
& 5‘1‘»{}05 osAg

Qutside air heating Ocearic /‘#’"?7@
up during the day | V2 caestal [Hooyrere

Balloon floating £ c&/’;( Fbojem

T hesmal enes g

Describe specific factors that affect density and buoyancy for the hot air balloon system
and the magma system.

Table D. Differences Between Hot Air Balloon and Magma

F Hot Air Balloon Difference Magma

A Tz

Factors impacting density

Goos Plepne of balloon/magma Lyt

g
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GROUP #& ?
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Group Work Questions:

A. Step back for a moment. In your group’s own words, explain the following ideas:
Gravitational energy: CIOE(4 OO (WzLoy ORI Ao lekinec

Thermal energy: @(\ef-o\ux Y IO ENENT ok mO\G(,UkU—'S

Chemical energy: Sty OUL & QNTGNAUINANE of BRGNS va INSLLULes
Buoyancy: COMILS TNOHEA Al o (18 B¢ T O Ao e aione dlins ey -

Lithosphere: SO , YA YLe |, S000ove. ATnenospners,

Asthenosphere: <o\ A, wad\\jet tnendsioe . _

Why Melting Occurs at Subduction Zones: dw&&ecences W LonEOSVRON Uy
A0 Do LOAKRECS

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling: WE\M WACCERIES N m&()jm& COONS O-(’)C"\
QAaods  swag oF bome..

Crust warming: DOV RLCeease S\ PYOULSs of TNAH (O
' Yiysvney

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences, would
the buoyant force on a basaltic magma be greater in the ocean crust or the continental
crust? Explain your reasoning.



ISP203A — Global Change
Buoyancy

Part 2. Group Work

In Table C, align the driving energies that correspond with the hot air balloon and the
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain
how the hot air balloon and magma are different in Table D.

Table C. Comparing Hot Air Bailoon and Magma

Hot Air Balloon Magma Driving Energy
DR o\
Gasflame |~ % (OULES “neorned
ch0ean ANAeCTY
Differences in air  [™Dh\ikeqences N e
inside and outside |t \h WO ONECE Wat.l
the balloon o\r\o\w\sz_\mgr NGt e
Balloon rising W\Mﬁmo" oisnenad
Y NNNE
- Neopenes ok .
Balloon floating ool STDES YAS VYOG oA WOY AT
o DG WAISYoYPR.
%:tzlgreinagrtﬁgiitg;g VECSus COmnente so\ow [ Tneronold
wrNvonece

Describe specific factors that affect density and buoyancy for the hot air balloon system
and the magma system.
Table D. Differences Between Hot Air Balloon and Magma

Hot Air Balloon Difference Magma
MNP W oM U eax N
o~ Factors impacting density

of balloon/magma Presiuce. wn eadn

ROQSHAE ALY A

oy vovaey
Factors impacting
buoyancy
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Group Work Questions: o A BFIL L
A. Step back for a moment. In your group’s own words, explain the following ideas:

Gravitational energy: Qr\g{-%v_\ ooy by a P\ from Tz eacdn of sasdW OopeX
Thermal energy: & cvacse energy Caed Wy hesol-

Chemical energy. e CGrance i has  Moledey ore afConged

Buoyancy: dm&»\«j h on copid  Guapetd o M\H & obpdt oosnd it
Lithosphere: o. \a.\.\a,r & 2o behwoin  cushk and m.mm@w@,

Asthenosphere: ‘ouge o eattn Undar ¥ \uthosphere
Why Melting Occurs at Subduction Zones: w2 | pressune, el

MAKE SURE EVERYONE UNDERSTANDS THESE IDEAS BEFORE MOVING ON!

B. When magma rises through the crust, the magma cools and the crust gets hotter as
heat is transferred from the magma to the crust. Explain what happens to density
during this process and how it will affect a magma rising through the crust:

Magma cooling:

e Magine. Weold  Aoh Tt Ged Swldr o g P heud. Bg e
I‘Mﬁm coe g Ve beoane g lesy  ense nrtuo:\i-mj R R QY e,
Mo, bewote s bum,\\n.l wss  donge dAs B hecamey Wd and

Yo recwe.
Crust warming:

Doe o o Magon, Ha croph lmposbor Gay nsng vy
Vo o b hess denge

C. Ocean crust is dense and composed mostly of basalt, while continental crust is lower
in density and composed mostly of granite. Considering the density differences, would
the buoyant force on a basaltic magma be greater in the ocean crust or the continental
crust? Explain your reasoning.
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ISP203A — Global Change

Buoyancy

Part 2. Group Work

In Table C, align the driving energies that correspond with the hot air balloon and the
magma. Not all aspects of the hot air balloon will necessarily align with magma. Explain
how the hot air balloon and magma are different in Table D.

Table C. Comparing Hot Air Balloon and Magma

Hot Air Balloon Magma Driving Energy
| taater added Yo by
Gas flame Tawrma ereref

| Toetes,  dang \,.li‘u”-.iﬂi.l??z;__gmi

Differences in air
inside and outside
the balloon
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Thecmad Toneray (Bouvancsy
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e
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Magma  Sotiel (€ ey
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N
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¥

Outside air heating
up during the day
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Describe specific factors that affect density and buoyancy for the hot air balloon system
and the magma system.
Table D. Differences Between Hot Air Balloon and Magma

Hot Air Balloon Difference Magma
{f:sﬁg "'lgdﬂk&, _ PD;QQQXC!U:L of ch{cl ieé‘ﬁm\{a&m

g . 2 # .
d;é?ﬂw Teoge gt
AITITEAVS G IR RS

lerapisa v of

E?CI.;‘.\!:@):;\ @: ezl

Factors impacting density |

of balloon/magma

i

2 .
Qi Wn D o n .
Az sontoe -f:»,{:%;{.rzeig ‘

o pimamt b
I

Ve eiimy of balial

; : ! N
aned Rt B teaiing

.. Factors impacting
buoyancy

e o o 4
3e K o Lt . B .
‘ L*’\‘: FRRITARY o PN i

¥ . ] H
WAt um‘(’:-ic.w, anel e

et Vel






